Television broadcasts and newspaper stories are arguably the most important source of information about the conduct of governments and politicians. The media's central role in determining what information the public has justifies the recent increased attention to how the media shapes public knowledge, attitudes, and behavior (Besley and Burgess 2002; Dyck and Zingales 2002; Hamilton 2003) . Media sources may influence the public not only by choosing the slant of a particular report (DellaVigna and Kaplan 2005) , but also merely by choosing what to report (George and Waldfogel 2006) .
There is substantial evidence that media sources have identifiable political slants, but there has been relatively little study of the effects of media bias on the views and behavior of media consumers, or of the effect of mere exposure to news (irrespective of the slant, for example Gentzkow (2006) ). While it is possible that news with a distinctive political perspective will move readers' opinions, it is also possible that readers will compensate for the leaning of the source and thus not shift their opinions towards that of the source. This could be because readers incorporate their perception of the bias when they update their beliefs, or simply because the sources are deemed not credible. It is even possible that readers will be inspired to contest the biased source, and thereby overcompensate for any bias. Further, it may be that media bias may have a real effect on readers or viewers, but that the effects of bias are much smaller than the effect of information provision or the heightened salience given to the issues or events selected for coverage. In other words, whether a particular topic is covered may be more important in shaping opinions than the slant of the media source. This paper reports the results of a natural field experiment 1 to measure the effect of newspapers on political behavior and opinion. The Washington DC area is served by two major newspapers, the Washington Times and the Washington Post. The conventional wisdom regarding the political slant of these papers' news coverage is supported by a recent study. Groseclose and Milyo (2005) propose an innovative measure locating different media outlets on the right-left political spectrum based on the similarity 1 As per the taxonomy put forth in Harrison and List (2004) .
of the experts used by the media outlet and those cited by conservative and liberal members of Congress. They find that the Washington Times is by far the most conservative of the six papers they assess, on average citing a mix of think tanks and other research organizations similar to those cited by members of Congress with an Americans for Democratic Action (ADA) score of 35 (lower scores signify more conservative voting on House and Senate roll call votes). In contrast, the Washington Post is much more liberal; the Post cites experts similar to those cited by members of
Congress with an ADA score of 66.
The presence of a liberal and conservative paper serving the same region creates an outstanding opportunity to study the effect of media bias in a naturalistic setting within a single population. Approximately one month prior to the Virginia Gubernatorial election in November 2005 we administered a short survey to a random selection of households in Prince William county, a northeastern Virginia county. We used the survey to establish whether the household already subscribed to the Post and/or the Times and to obtain some pre-treatment information about demographics and political attitudes. From the set of households reporting that they received neither the Post nor the Times, we randomly assigned households to get subscriptions to either the Post or the Times, or to a control group which was not sent either paper. See Table 1 for a summary of the sample size and assignment to treatment and control groups. Treatment group households received the newspapers for approximately three weeks prior to the Governor's election and for several weeks after the election. During the week after the election, we conducted a follow-up survey in which we asked individuals whether they voted in the November election, which candidate they selected or preferred, their attitudes toward the President, the political parties, and national political issues, their attitudes toward news events of the previous weeks, and their knowledge about recent news events. No explicit link was made to the participants to associate the free subscriptions to the phone surveys.
Given the relatively short length of the intervention we might have failed to detect real treatment effects. However, while households received the newspapers for less than one month prior to the post-election survey and the study was large but not immense, we found several statistically significant or borderline significant effects. There was evidence that getting the Post increased the probability a subject supported the Democratic candidate for Governor in Virginia, and weak but reasonably consistent evidence that getting either paper shifted subjects away from the President and Republican party.
Looking at the newspaper coverage, there was clear evidence of a slant in the news consistent with the conventional wisdom about the papers. However, the month prior to the post-election survey was a difficult period for President Bush, one in which his overall approval rating fell by approximately 4 percentage points nationwide. It appears that heightened exposure to both papers' news coverage, despite opposing ideological slants, moved public opinion away from Republicans.
Section 1 reviews the literature on the effect of media on political attitudes and behavior. Section 2 describes the experiment in more detail. Section 3 presents the results. Section 4 discusses the implications of the findings, limitations of the research, and directions for future work.
Section 1. Literature Review
Studies of media and political behavior fall roughly into four methodological categories: observational studies of the correlation between news consumption and political attitudes and behavior, laboratory experiments, quasi-experimental methods, and field experiments.
There is extensive observational research linking attitudes and behavior to media exposure. The most common approach is to ask survey respondents about their media exposure and their political views and behaviors. The content of the media is then evaluated and media users are compared to those who reported low usage; differences in attitudes and reported behavior are ascribed to media exposure. It is common to find associations between media usage levels and attitudes and reported behavior (Clarke and Fredin 1978; Miller, Goldenberg et al. 1979; Bybee, Mcleod et al. 1981; Garramone and Atkin 1986; Lieske 1989; Brians and Wattenberg 1996; Dalton, Beck et al. 1998; Hibbing and Theiss-Morse 1998) . A recent example of this work is Kull et al (2003) , which compares those who view Fox News to those who do not. They report that Fox News viewers were more likely to have misperceptions about the Iraq war. Such investigations are unlikely to provide an accurate measurement of a causal effect, since a person's choice of which shows and how much to watch are correlated with the subject's political attitudes. The tendency for individuals to seek out information that agrees with their pre-existing views has been documented (Brock 1965; Sweeney and Gruber 1984) .
Indeed, recent theoretical work on the economics of media competition is premised on the notion that consumers seek out media sources that share their political perspective. In Mullainathan and Shleifer (2005) , consumers prefer news that agrees with their prior views, while in Gentzkow and Shapiro (2005) consumers think that outlets that share their political perspective are more reliable and therefore provide more valuable information. This selection effect will cause an upward bias in the assessment of media influence.
Several studies have proposed identifying the effects of media thorough natural experiments, such as the arbitrary boundaries of media coverage, agenda-setting strategies of particular news sources, and newspaper strikes. Mondak (1995a; 1995b) exploits a 1992 newspaper strike in Pittsburgh;
comparing the Cleveland and Pittsburgh areas, Mondak finds newspaper exposure does not increase political knowledge, but does increase political discussion. Mutz and Soss (1997) take advantage of one newspaper's attempts to set the public agenda by increasing coverage of low-income housing for one year. In four successive cross-sectional phone interviews of readers of the agenda-setting newspaper, another daily newspaper, or no newspaper, the authors find no effect of the agenda setting on public support for lowincome housing, or personal concern about public housing. However, readers of the agenda setting newspaper were more likely to perceive public support for public housing; among those high in attention to local news, there was also an increase in perceived importance of low income housing to others in the community.
Some quasi-experimental studies of media effects take advantage of the arbitrary boundaries of media markets in order to avoid selection bias. Zukin and Snyder (1984) use the arbitrary boundaries of media markets within the state of New Jersey to explore the effects of media coverage on knowledge. The authors find that New Jerseyans in the northern part of the state who were exposed to the New York media market were more likely to be knowledgeable about the New York mayoral race. Gentzkow (2006) The natural experiments are often more persuasive than more standard attempts to control for differences across those treated and those not treated using control variables.
However, the success of natural experiments depends on the plausibility of the identifying assumptions. Some of the studies may involve unobserved differences among consumer of different news sources. For example, in Zukin and Snyder's (1984) A number of studies have measured the effect of media exposure using laboratory experiments. Since the media exposure is randomly assigned, these experimental studies are not vulnerable to the problem of unmeasured differences across the exposed and unexposed group. In the most well-known laboratory studies of media effects one randomly selected group of volunteers is shown a news program and a second group is shown an edited broadcast with stories on different topics (from the same station, recorded months earlier) inserted into the broadcast (Iyengar, Peters et al. 1982; Iyengar and Kinder 1987 answering "yes" from the study. This perhaps is the most important issue to note regarding the formation of the sample frame. We are studying individuals who do not already subscribe to a newspaper, hence are examining the effect of exposing individuals who on average are less exposed to the media than the average individual. We also asked a number of other questions about newspaper readership and politics. The survey is in Appendix A. Only individuals who completed the initial phone survey were included in the experimental sample; individuals who refused to answer any one of the questions in the survey were not assigned to a treatment or control group.
Individuals who were included based on the above criteria (that is, individuals in households that receive neither the Post nor Times, participated in the survey and did not refuse to answer any of the questions on it) were randomly assigned to one of three groups: the Post, the Times and a control group. To improve expected covariate balance across groups, prior to randomization the sample was stratified into groups based on who they planned to vote for, whether they subscribe to another (non-Post, non-Times)
newspaper, whether they subscribe to news magazines, and whether they were asked whether they wished they read the paper more (50% of individuals were asked this). The proportion of subjects placed in treatment and control groups was constant across the strata. To maximize the amount of time treatment households received the newspapers, individuals were randomized into treatment and control groups in two waves. Once a sufficient number of eligible households had been produced from the initial surveys (N=2104), the first random assignment took place. 605 households were assigned to get the Post, 595 households were assigned to get the Times, and 904 households were assigned to the control condition. One week later, after the baseline survey was completed, we conducted the second round of random assignment. Here 1,243
households were assigned to treatment and control conditions in proportions similar to the initial round of random assignment.
3 Table 1 contains the assignments for each round and the total number of households assigned to each of the treatment and the control conditions.
Households were given the option to cancel the free subscription and as a result not every household assigned to the treatment group got a newspaper. 4 59 (out of 965)
Post and 54 (out of 950) Times group households stopped the free subscription. In total, approximately 94% of the households assigned to the treatment group did get the Times or Post. In subsequent analysis we will focus on intent to treat effects and include treatment group subjects who cancelled in the analysis. Adjusting our analysis to account for the refusals and calculating average treatment-on-treated effects rather than intent-totreat effects would have only minor effect on the reported results, increasing the reported treatment effects slightly and leaving statistical significance unchanged.
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When we sent the list of Washington Post treatment households to the Post we were informed that, notwithstanding the response provided during the screening call, 75
(out of 965) were already on the Post subscription list (although it may be the case that these households were receiving only Sunday delivery). The Times, which has a much lower subscription rate, and reported 5 households already subscribing in both waves of the study. As group assignment was random, this suggests that some portion of the control group and Times treatment group, perhaps around 8%, was getting the Post, at least on Sunday, and a much smaller portion of the Post treatment group and the control group was getting the Times. Since the treatment effect estimates are based on the difference in treatment rates between the treatment and control group, this suggests the 3 Some additional data was collected that is not included in the subsequent analysis. Prior to the first random assignment 50 households were removed at random from the set of households with a completed baseline survey for a small pilot study to gauge the refusal rate and get some experience with the logistics of starting and stopping newspaper delivery. These households are excluded from the analysis. 4 See Appendix C for the text of the postcard mailed to each individual in the treatment groups. 5 A final potential complication was to verify that the papers we had ordered were actually delivered. To monitor delivery a research assistant observed a random sample of the treatment group households during the first wave. The Post had been delivered to the treatment households, but the Times was not observed at all of the addresses. We followed up by speaking with the Times circulation department and called a small random sample of households in the Times treatment group to verify that the papers had been delivered. There were 76 addresses to which the Times was unable to deliver. The Post was able to deliver to nearly all of the addresses; the Post was only unable to deliver to one address in the first round of the study. Undeliverable addresses are included in all analysis.
treatment effect should be interpreted as the effect of boosting the household exposure rate to the Post by at most 92 percentage points, rather than 100 percentage points. Thus any observed difference between the Post treatment group and the other groups will tend to underestimate, most likely by a small amount, the impact of exposure to the Post.
Previous researchers have found that, as is widely believed, the Post leans left and the Times leans right (Groseclose and Milyo 2005) . Our analysis of coverage in the weeks prior to the Virginia Governor's election shows the papers' news coverage conformed to this assessment. Table 3 summarizes the above-the-fold front-page stories by topic for the Post and the Times (Appendix Table 1 lists every headline, and Appendix Tables 2A and 2B plus a variable for age obtained from the post-treatment survey) and dummy variables for randomization strata, and Column C includes the baseline survey covariates, the strata dummy variables, and dummy variables for date of survey and survey interviewer. All of the results tables in this section (Tables 4-6) present treatment effects for these three model specifications.
It has been suggested that the decline in newspaper readership has contributed to a decline in voter turnout. The table 4 suggests that the newspapers did not affect the probability a subject voted. None of the point estimates measuring the effect of getting a newspaper on the probability the subject voted are large, and two of the six estimates were less than zero (Table 4 , columns 1a-c). If the Post and Times treatment groups are combined into a single treatment (subjects who got a paper), the estimated effect on voting of getting a paper was very close to zero in two of the three models, and never greater than the standard error of the estimate.
The newspapers did have an important effect on which candidate the subject supports. The Washington Post endorsed the Democrat and the Washington Times endorsed the Republican. Among those subjects who reported voting, getting the Post is estimated to increase the probability of selecting the Democrat by between 7.9 percentage points (column 2a) and 11.4 percentage points (column 2c). This effect was significant at the 10% level (two-tailed) when no covariates are included and at the 5% level when covariates are added. Contrary to initial expectations, the Times was also associated with an increase in the probability of a Democratic vote in the Virginia Governor's race. The effect was about 60% as large as that estimated for the Post treatment and was not statistically significant. The positive coefficient estimate for the Times reflects sampling error and also, perhaps, the fact that the Democratic candidate for Governor was a conservative leaning Democrat who received relatively balanced treatment in the Times.
An increase in Democratic vote share could be due either to influencing individuals to vote for one candidate versus the other (i.e., the information changed the minds of voters, or influenced the undecided voters to shift Democrat), or to changing the composition of who voted (i.e., influencing more Democrats than Republicans to vote, but not actually influencing the voting choice). To examine this question, we tested whether voter turnout was affected positively (negatively) for those who reported to prefer the Democrat (Republican) candidate in the baseline survey. We conduct the same regression as in Table 4 Columns 1a for these two sub-samples, and we do not find any evidence of a change in composition of voters (t-statistics are all under 1, results now shown in tables). (specifications not shown in table, available upon request).
The third set of columns in Table 4 shows that the positive treatment effect was concentrated among those subjects who reported voting. In contrast to the boost in support among those who reported voting, those who received the Post and said they did not vote were not more likely to support the Democrat. The sample sizes are small for this set of results and nothing is near statistical significance, but it is interesting to note that those who received the Times and did not vote were much less likely to support the Democratic candidate.
Combining all those who voted for or prefer a candidate into a single dependent variable ( Table 4 , column 4a (or the 3.2% difference reported in column 4c) would represent a politically important effect of exposure to alternative media outlets. Given the 4% standard errors for each treatment group, however, the group differences are well short of conventional levels of statistical significance. Prior beliefs about media and bias should be updated in light of the evidence we present, but it would be useful for future work to obtain more precise measurement of the differential treatment effects though use of larger samples. Table 5 shows the estimated effect of the Post and Times on subject attitudes toward national politics. All variables are defined such that a higher value corresponds to a more conservative opinion, such as approval of Bush, of the Republican Party, etc.
Panel A shows the effect of the treatments on subject views on specific issues (such as the Iraq war), while Panel B reports the effects on broader political matters (such as attitude toward the President or the Republican party). As in Table 4 , the dependent variable for each group of regressions was created from the post treatment survey responses.
Turning first to Table 5 , Panel A, variables were coded to reflect differences in newspaper coverage. Higher numbers reflect the conservative, more pro-Bush administration perspective associated with a Times. If the political slant of the Post and Times were moving subjects in the direction of their coverage, we would expect the coefficients on the Post treatment to be negative and the Times treatment to be positive. The results in Table 5A provide some weak evidence in support of the view that the papers moved subjects in the direction of their coverage. The only statistically significant finding is for subject support of Alito's confirmation to the Supreme Court, where for one of the models the Post treatment produces a lower level of support for confirmation (column 4a). Perhaps the most convincing evidence of a possible effect of media bias are the result for Specific Issue Index. The coefficient estimates suggest that the Times has zero effect on subject responses, but the Post does shift opinion in the direction of its coverage. While the results are consistent across specifications (5a-5c), the standard errors are too large for these results to be viewed as definitive. The results in Table 5B suggest that greater news exposure during the 4 weeks prior to the post-treatment survey led subjects away from the Bush administration and
Republicans. As we argued earlier, the news during the weeks leading up to the November election was not favorable to the President and his party. It might be that while there is a difference in the way a right leaning paper and a left leaning paper cover the news, what the coverage had in common was more important than any differences across broad political attitudes, moving those sent the paper in a more liberal and Democratic direction. Exposure to the Times over this period moved subjects in a similar direction, though the results are weaker and fall short of conventional significance levels.
The final column of Table 5 combines the Specific Issue index and the Broad Policy index into a single index. The simplest specification, a comparison of each of the treatment groups and the control group (column 10a), shows that the Post moved subjects in a liberal direction while the Times had no effect. Table 6 shows the effect of the treatments on subject knowledge of topics in the news. The dependent variables in the first 3 sets of regressions are dummy variables, coded 1 if the respondent answered the question correctly, and 0 otherwise (Question 11 on Iraq war dead, Question 12a on Libby resignation, and Question 13 on Supreme Court nominee Miers). The dependent variable in the last set of regressions, Fact Index, is a weighted average of the first three dependent variables. There is no consistent pattern across the estimates and no evidence that getting the papers made subjects more informed about these issues.
Section 4. Conclusion.
Our investigation of the effect of newspapers on political attitudes, behavior, and subject knowledge of news events found that even a short exposure to a daily newspaper influences voting behavior as well as some public opinions.
First, there was some evidence that the political bias of the news source had a causal effect on voter behavior in the Virginia Governor's election. While neither newspaper increased the probability that a subject turned out to vote, exposure to the Post produced a statistically significant increase in the probability a voting subject selected the Democratic candidate. From exposure to the Washington Times, on the other hand, there was no statistically significant change in voting behavior (although the point estimate is positive as well).
Second, exposure to either newspaper was weakly linked to a movement away from the Bush administration and Republicans. Bush approval was measured using a 4 category scale, where 1 equals strongly approve, 2 means not so strongly approve, 3
means not so strongly disapprove, and 4 is strongly disapprove. Receiving either newspaper during the 4 week study period was associated with a 0.16 increase in the approval scale. If there is a latent continuous distribution ranging from 0.5 to 4.5, measures greater than 2.5 are considered disapproval, and the treatment effect is constant across the distribution, then the treatment effect increases disapproval by approximately 0.16/4 = 4%. That is a very large effect of media exposure, since it can be interpreted as the causal effect of being assigned to the newspaper treatment rather than some mixture of possible media effects and known selection bias. Ratings of the Republican party were estimated to change a similar magnitude. While these effects are large, due to sizable standard errors the evidence supporting these results was just short of standard levels of statistical significance. There was also some weak evidence that those getting the Post were more likely to oppose confirming Samuel Alito and were less likely to characterize themselves as conservative. For those measures the Times group was quite similar to the control group.
We put forth two potential mechanisms to explain our findings. Second, the shift leftward may simply be a result of a reduction in the administration's standing due to unfavorable news coverage during the four weeks in which we sent households the newspapers. The experiment coincided with a difficult political period for the Bush administration, and the exposure to newspapers made the treatment groups (both the Post and the Times) more aware of current events. From
October 15 to November 8 national presidential approval rates fell by 4 percent.
Examination of the national news coverage in the Times and Post showed that while the Times selected more favorable stories than the Post, and the Times headlines were more sympathetic to the administration, both papers carried many stories about the Iraq war, political scandals, and the failed attempt to place Harriet Miers on the Supreme Court.
The evidence suggests that those exposed to this stream of news, even when the news was given a relatively pro-administration slant, held the President and his party in lower regard than those who were less likely to read the news.
Our field experiment directly addresses the problem of selection bias in standard observation studies. As in all empirical work, experimental or not, there is still the important question of generalizing from our particular findings. Any broad inferences from this study about the effects of media bias on political decisions should recognize that the results may depend on several specific features of our experiment, such as the political context, choice of subjects, intensity of treatment, length of the study, timing of the study, and choice of media outlets and type. To address these issues successfully, we suggest that this field experiment approach can be done in different political contexts, with different subjects, using different media, for longer (or shorter) periods of time in order to build a better body of knowledge on the mechanisms through which the media influences political behavior and opinions. elections, an indicator for whether the respondent was drawn from a consumer list, self report of receiving any news or political magazines, and baseline survey self reports of preferring the Republican candidate in the gubernatorial election and having no preference in the gubernatorial election, and an indicator for wave of the study. In the row "strata indicators", we include indicator variables for each strata formed prior to the randomization, which included unique combinations of the following: intention to vote, receive a paper (non-Post/non-Times), mentions ever reading a paper, gets a magazine, and asked whether they wish they read the paper more. "Surveyor/Date indicators" refers to a set of indicator variables for each unique combination of surveyor and date for the follow-up survey. All results remain qualitatively similar, and statistical significance remains as-is, using probit or ordered probit specifications instead of OLS. Miers from a list of four individuals as a recent supreme Court nominee, and an index created from these questions. In the row labeled "covariates", we refer to data from the baseline survey: gender, reported age, three separate indicators for voting in the 2001, 2002 and 2004 general elections, an indicator for whether the respondent was drawn from a consumer list, self report of receiving any news or political magazines, and baseline survey self reports of preferring the Republican candidate in the gubernatorial election and having no preference in the gubernatorial election, and an indicator for wave of the study. In the row "strata indicators", we include indicator variables for each strata formed prior to the randomization, which included unique combinations of the following: intention to vote, receive a paper (non-Post/non-Times), mentions ever reading a paper, gets a magazine, and asked whether they wish they read the paper more. "Surveyor/Date indicators" refers to a set of indicator variables for each unique combination of surveyor and date for the follow-up survey. All results remain qualitatively similar, and statistical significance remains as-is, using probit or ordered probit specifications instead of OLS.
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Appendix 0.23 Note: Standard errors in parentheses. *** 99 % significance ** 95% significance *90% significance. Indicator variable included (but not reported) if gender information is missing (applicable for 134 observations). All variables (except assignment to treatment and gender) are from the baseline survey.
8. As a thank you for completing this survey, would you be interested in receiving a one-month free subscription to a national newspaper? The subscription is free and will end automatically after one month. We have held a drawing to award free ten-week subscriptions of The Washington Times to households in Prince William County. Delivery begins this week. Delivery will automatically end after ten weeks, you do not need to call to cancel. However, if you want to cancel before the end of the ten weeks, please call 1-800-635-9224 and we will remove you from this promotion. Thank you for trying out the newspaper.
Congratulations! You have won a free Ten week subscription to The Washington Post!
We have held a drawing to award free ten-week subscriptions of The Washington Post to households in Prince William County. Delivery begins this week. Delivery will automatically end after ten weeks, you do not need to call to cancel. However, if you want to cancel before the end of the ten weeks, please call 1-800-635-9224 and we will remove you from this promotion. Thank you for trying out the newspaper.
